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Mass M easurements
with a Penning Trap Spectrometer

G. AuDI CSNSM

e experimental methods
e Mass spectrometry

e Penning Trap
o Lise+ GasCdl
o Spiral-ll

e Eurisol
e Conclusion: itisstill not too latel
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EXPERIMENTAL DATA 11

e REACTION ENERGIES

A(@b)B @, = My + M, — My, — Mg
o closeto stability
e (n,y)and(p,y) = backbone
o Self-calibrated A(ab)B v/s C(ab)D

e DESINTEGRATION ENERGIES
A(B7)B Qs = Ma— Ms
A(CV)B Qo = Mpa—Mg—-—M,
A(P)B @, = My—Ms—-M,

o far from stability

e MASS SPECTROMETRY
1. Classical Spectrometers
2. Time-of-Flight Spectrometers
3. Cyclotron Spectrometers
a. Radio-Frequency Spectrometer
b. Penning Trap Spectrometer
c. Storage Ring Spectrometer
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RADIO-FREQUENCY SPECTRO-
METER PRINCIPLE

RF

Inlet slit 1st modulation

Phagse defining slit nd modulation

Beam ejection

Exit slit

e 2turnshelix
e 2 RF excitations spaced 1 turn
e If 2 excitationsin opposite phase
= cancel = exit = detection
e & : 0.51metre
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PENNING TRAP PRINCIPLE
st 444

\

cyclotron motion in horiz. plane
axial confinement
1-2 cm

o §:>
o V =
o 7

o
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PENNING TRAPS PERFORM.
e STABLE
e MIT-Trap 5 x 107!

e RADIOACTIVE (ISOLTRAP)
Res. Power Ty Precision

e Typical 1.0million >1s 2x10°8

e Isomers 3.7 millions >8s 2x10°8

e ShortT;,» O.million 65ms 3x1077
("*Rb  1000/s)

Sengitivity: 1000 ions =-1 in detector

SRF

e MISTRAL O.1million 50us 3x 1077

Sengitivity: 10000 ions =-1 in detector
cooling: 100 ions =-1 in detector
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PRECISION FOR %8S

-11
c 10 T e e
o B )
@ a0 |
8 10 e ..................................... . -
a - :
% 100 F N ............................................. =
. @
g 10 e T e 3
B : o
S -TE : ® ¢ ¢
10 S .. o R P P =
10 S " ............................................... =
5f
0 F- @ 3
| .,,,
-4 PR ; ; ; ; ; ]
10 E Lo Loy [ Lo Loy Lo E
1930 1940 1950 1960 1970 1980 1990 2000
year

One order of magnitude every 10 years

e 1937: 600 keV
e 1970-1990's“plateau” at 0.7 keV
e 1993: Stockholm-trap + (p,y) +
+ Manitoba-Spectr + (p,«)
o 1995 pure MIT-trap 2eV
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5 ISOLTRAP
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| SOMER SEPARATION
o I85Hq - 185Hgm
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linewidth =50 keV Isom. Exc. = 104 keV
Exc.time=8s Res. Power = 3.7 millions
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MASS -~ 83 914 387.8 (pul
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Mesures de masses avec un piege de Penning a GANIL D.Beck, April 2001
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- Refroidisseur Refroidisseur -
Cdlule gazeuse -

Fragmentation des F_)hthf'_s’S' on ou
projectiles fission induite par
de CS2 deuterons

... €t Eurisol !




